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TWO ILLINOIS RHUBARB DISEASES 


; I’KANK LINCOLN STEVENS, Professor of Plant Pathology, rxivERsiTV 
OF Illinois^ 

RlTUl^AKB ANTllRACNOSK 
(Duo to CoUefot rich ion c rum pc ns) 

Atleulioii was first oallod to this disease on market liuiharh in tlic 
-i.ii'ts of Champaign during the spring of 1918. It has sineo been 
; ■ praledly seen in the groecry stores and has been collected in the field 
ii! liiiiiicrous localities, in both cases in such abundance as to show 
dial il constitutes a real factor in rhubarb culture. 


G ENERAL ChaRA CTER 

The disease, w'hich is of fungous origin, consists of a soft I’ot of the 
(Mtiith's. As yet no natural field infection of other parts of the jdant 
lias liccn seen. The decayed spots usually are soft, watery, and 
iraiislncent, oval in outline, wdth the long axis lengthwise of the 
luiiDle (Fig. 1). When they attain a length of somewhat more than 
.1 (■( iitimetei', the black, sporulating bodies (acervuli), smaller than fly 
appear abundantly in the centers of the spots (Fig. 2). In 
:'‘lvauccd stages the wdiolc petiole is covered Avith ainn'vuli and is 
Mitiivly soft and rotten (Fig. 3). 

Ill the market usually only the milder cases of disease are. found; 
["liDle.s with numerous small rotten spots Avhieh have escaped the 
of the groAver when pretiaring his product for sale. In the 
(iftcii all old petioles lying dead on the ground are thickly cov- 
' od with acervuli, and older petioles slightly wilted are heavily 
Ii !'' ('t('d. Jn general this disease appears much more abundantly on 
"M plant parts than on fresh, vigorous parts, tho many vigoims, 
X Ciilc petioles are attacked, as is clearly evident from the, alnuKbnice 
die (ILsease in the market as well as in the field. 

Ibis disease has been collected at Champaign and Urbami, (’haim 
1 <‘(Hinty ; at Kankakee and Bourbonnaise, Kankakee county : and 
''lii' Anna, Union county; and is apparently of quite genei'al oc- 

l b'‘ injury done is threefold. Even a small amount of the dw- 
'ii'"- ill a bunch of market rhubarb practically destroys the possibility 
'i ^<'l]ing the bunch to a careful purchaser. In the field many petioles 

'"listed in the laboratory and in illustrating by Nora E, Dalbey. 
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otherwise salable must be discarded on account of the rot. The pre- 
mature death of infected petioles and consequently of the leaf blades 
lessens the general strength of the plant. 


The Fungus 

The rotten spots arc uniformly occupied by a species of Collelot- 
richuin, and in early stages of decay by this fungus alone. Young, 
watery, translucent spots which have not yet developed acervuli show 
the diseased tissue quite fully occupied by the mycelium. This 
mycelium is hyaline and of somewhat characteristic appearance in that 



Fig. 1. — Petioles of Rhubarb Showing Various Stages of Decay Resvt-Tixg 

FROM COLLETOTRICHUM 


the older parts are rather coarse (4 ju), conspicuously septate, airl 
constricted at the septa (Fig. 4), Younger threads of myceJiiun air 
smaller, tapering to 2 /i at the extremities, 

• The acervuli begin subcuticularly as an aggregate of hy]>]iae- 
Fig. 5 (1), which soon ruptures the cuticle. When mature they an- 
circular or oval and of an average diameter of about 200 /u 
after rupturing the cuticle, one or more setae appear, and m 
mature acervulus the setae are numerous, usually from fifteen 
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twenty or more Pig. 5 (2, 3). Spores be^^iu 
to form as soon as the cuticle ruptures, and 
the mature, undisturbed aeevvulus is covered 
with a mound of spores, often so deep as to 
cover even the tips of the setae. 

The setae are black, somewhat pale at the 
tip, usually 3- or 4-scptate, upward of 150 /x 
long, and about 7 ^ thick at base, and with an 
acute tip, Fig 6 (1, 2). 

The conidia are falcate (Fig. 7), quite uni- 
form in size, measuring 22 to 29 /x by 3.5 /x, 
hyaline and continuous, and acute at each 
end. The conidiophorcs arc shorter than the 
conidia, simple and continuous. 

Isolation 

Tlic fungus \vas readily isolated liy sev- 
eral of the usual methods: 

1. By dilution platings of spores. In 
many cases the plates wci’c entirely pure, 
with hundreds of colonics of the Collctot- 
richum. 

2. By differential growth, liy dii’cct 
hlaiiling (jf bits of infected tissue upon 
iM-iirv'd corn-meal agai' plates. When 
dlls iiK'ffiod was employed, the Colletot- 

outgrew its coiitaminators, and 
''"Ilk I thus be easily isolated. 

3. By direct iibinting of spores from 
'li'ips id sterile water upon poured agar 
i'hli s. The colonies so secured on corn- 
mmi* did not produce, normal aecr- 
'nli. blit they did eventually produce 
‘duii'acterislic conidia, and when traus- 
0 fivd to sterile rhubarb gave abundant 
'■""iird ncei'vuli. 

Culture CJiaraders 

‘hi (‘orn-meal agar plates the luycc- 
diowed a tendency to darken in 
(-jso.s, producing many filaments 
bhiek, and giving to all the col- 
dark appearance. Analysis 
diat the darkening of the colonies 
mu; to an excessive production of ap- 




I'i.;'. i-.—A single spot, 

■ iil.'irgc'l. The minute 
iiii.-'Oilrs ore the riccr- 
VllU 
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pr('Ssoria‘ and of structures which arc morphologically appressori;!. 
Often these arc produced in large numbers in clumps which appcjn- 
as black sclerotia-likc bodies, several millimeters in diameter. This 
was particularly true where two colonics approached each* other jj) 
the plate (Fig. 8). The structure of the component parts of such 
a spot is represented in Fig. 6 (3). A general view of several ce]. 
( nies on corn-meal agar is shown in Pig. 8. On this medium tbe, 
accrvuli arc produced somewhat sparsely, after an interval of abont 
a week. 



Pl(}. I.— CIIARACTERISTIC BRAXCHING AND SEPTATIOX OF THE Col.LETOTiOi 11' M 

Mycelium 

AVlieii sterile (autoclaved) rhubarb was laid upon poured pbtUs 
(■f corn-meal agar and then inoculated with the fungus, acoivuli 
formed much more quickly than upon corn-meal agar alone, and s[Hirr> 
were produced in much greater quantity. Thus abundant imifmv 
aeervuli were present upon the bits of rhubarb at the end of tbivi- 
days, . 

Bits of rhubarb petioles were cut aseptically, and placed on p(Uitv>i 
coriMiical agar plates. Upon these growth was as upon the auto- 
claved rhubarb but decidedly more vigorous. 

Corn-meal agar was poured into plates, then mooulated. 
the colonics attained a diameter of about a centimeter, bits of raw. 
aseptic rhubarb were laid on the agar about a centimeter fi'oia tlu 
edge of the colony, in order to see whether the growth rate io 
sector of the colony w'ould bo altered by the rhubarb. No such < ricc| 
was noticeable, but it was found that tho the fungus made ai'ci’Mi* 

Mlasselbring, H. Bot. Gaz. 42, ISo, 1906; and Halsted, B.D.. N 
E]qu 8ta. Bpt., 1892, 303. 
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lut sparsely on tlic agar it did make them abundantly njnm 
ri!,.' iiits of raw rhubarb upon the agar. 

On various atitoclaved plugs the fungus grew well : o.g., on Rumc.c 
, .with typical accrvuli but growth rather slow; on Eumex 
.inlosilU; similarly but growth more vigorous ; on Pohjgomm erccODo 
-jTowth was scant and acervuli small; on Folygonum lapatlnfolhnn 
::i'owth was similar to that on Folygonum ercctum. but slightly more 
\iii<iious; on Tropocolum stems, groAvth was very jupid and acervuli 



— fi) A A^ery Young Acervulus; an Aggregate or AIyc’kuum Below 
hl ('r:Ti('LE AVJTH Indications of Beginnings op Setae. (2) Typical 
OP Acervuli. (3) A Typical Acervullls 

‘■'I’L' showing these stems to be more favorable than any other 

I 'a cabbage plugs the Avhole culture Avas loss dark than on rhu- 
i iifij ])lugs, the iloccose aerial mycelium Avas Avhite, and there Avas 
diii.n>i entire absence of appressoria, and of sclcrotia, or other dark 
vai!' iia-es except those of the acervuli, which Averc very abundant 

‘aal iinrniab 
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On rice there was an unusually large production of appressoria 
and sclerotia, giving the culture a striking black character (Pig. 9). 
In tubes on autoclaved rhubarb plugs, growth was vigorous, the sur- 
face of the plugs becoming closely covered with aeervuli which pro- 
duced spores about a week after inoculation. In the older portions 



¥ig, 6. — (1) Detail of Setae and Conidiophores. (2) A Single Setum. 
Component Parts of the Sclekotta-like Bodies Produced in Agar PLATr.-:> 

the plugs were covered by a thin growth of aerial mycelium. On 
corn-meal agar in slant tubes the surface of the slant soon became 
covered with black sclerotiadike structures, and a ring of these struc- 
tures was formed wherever the fungus touched the glass. 
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Inoculations 

When spores from diseased tissue, or fragments of diseased tissue,' 
ur myeolium from a pure culture were inoculated into rhubarb 
petioles, the typical rot ra])idly followed. 

Tho the disease, was not found in the 
Held upon leaf blades, laying the spores 
upon leaf blades in a moist chamber in tho 
laboratory resulted, in about seven days, 
in large, rotten, leaf spots bearing numer- 
ous typical acei’vuli. The disease also often 
appeared thru natural infection on leaf 
blades in the laboratory. 

Germination of Conidia 

^ n n t t Germination iii water in liangijig di'Oi> 
Fne V.— Spores of Collctot- ^ ^ ^ .1 

richum gave the. usual characters 01 tin' anthrac- 

nosc fungi ; i.e., the spores usually became 
uvo-celled, developed a germ tube from one or both cells, and often 
from the germ tubas one or more appressoria (Fig. 10). 

Taxoxoviy 

The fungus is a typical Collctotricluim. Xcver were setae abseiit 
from mature aeervuli, nor is there any liasal tubercular .structui’O 
which would throw it into the gc.nns Voliitella. Colletotriohum as 




Pig. 8.— Typical Colonies on Corn -.Meal Agar 
Teft: Four Colonies Kigiit: Mwny Colonies 

A (lark line tine to sclerotia-like bodies is cvitlerit in all cases when one 
meets another. 
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giA'cn by Saceardo' contains 113 form species. 
Of these, however, only 33 have falcate spores. 
There arc 83 species of Volutella listed ])y 
Saceardo. The falcate-spored Colletotrichums 
arc given in the accompanying table, together 
with such of the closely related genus Vohi- 
tella as have falcate spores. 

From this tabulation have been omitto*! 
such forms as are described as having spores 
‘‘straight or slightly curved,” “straight hi- 
curved,” or similarly designated, on the as- 
sumption that such arc not typically falcat( . 
a character which were it present would lir 
sufficiently obvious to be mentioned. 

Accepting the descriptions as correct, Xus. 
1 to 27 inclusive and Nos. 29, 38, and 
do not agree in spore size with the fungus 
under consideration. X^os. 44 to 47 ineiusivu 
need not be considered. Nos. 28, 30 to 37. 
and 39 to 42 are so close- in spore measmv- 
inonts to the species causing the rhubarb rut. 
that this might indeed, on that basis alone, be considered as co-SJ>e(■ifi^■ 
with any one of them; nor is there any evidence from mcasurcnuMits 
of setae, except in the ease of No. 37, that would bar such an assmu]'- 
tion. Close inspection of the speeific descriptions eliminates Xvts. 
40 and 41, which are clearly tubercular. 

There then remains a group consisting of ten species which fiuiii 
the descriptions are indistinguishable from each other and from tlir 



yig, 9. — GrouUh of Col 
U’totriduuiL on auto 
cluvod rieo 
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FaLCATE-SFORED Forms of COLLETOTBrClIUM and VltU’TELLA 


Arifiiiged ill oivler of njaxiiiiiiin sjiore length (n) 


>:<'oardian 

Name 

Spore 

Setae 

Host 

Vr,]. No. 

LenglhX Brondlh 

Leiigth XTIiioknt'ss 

L T ^!234 

V, cknlyhea 

7-8 X 4-0 

115-140X2.3 


\[ :)(>76 

C. sangnisorbae 

9-10x2-2.0 

SO-IOOX 3-6 

Sanguisorbia 

:• Di (iSol 

C. sghacriaeforme 

iox;f 


Meuispemiiim 

; 4 

V. huj-i 

10-11x3-4 

100-120X4 

Hiixiis 

r> ] 1 -i(>20 

C. yucme 

13X3.0 

60X0 

Yucca 

h )u (iS4<) 

C. pisi 

11-13X3-4 

00- 90X6 

Pisuin 

r li 4019 

C. solitarhm 

12-14x2.0-3 

05- 75x2-3 

^SoliOago 

V 4 ;;227 

f. comahi 

12-14X 


Robiuia 

< u .lolU 

C. liliaceanm 

12-1 7 X 2. 0-3.. 0 

70X5-5.5 

ireinorocallns 






;; ;;>43 

C. vohiitlla 

14-1 8x2. .0-3.. 3 

.300x5~f5 

I’lniariti 

4 

V, themjann 

15-18X3 

1.30X1 

(lr:tsse.s 

]^ .If 114 

C. iheo^romicohim 

15-18 X4-.3 


ThcMibrouia 

1} ii; 

C. rAoJae-tricoloris 

20 X. 3 

20- 70 X 

Viola 

i.' i'' 377- 

V. iristis 

11-20x2 

400X7-8 

Kricji 

li-l I'l fiM2 

C. spinociae 

14-20X2.5-3 

60— i 0 X 4 — }• . 0 

Spill acia 

17 lO :!^.S(5 

'■€. t'losticoc 

16-20x4.5-5 

2(>0-250X 

Ficus 

hi'* 0So4 

C. gloeosporioides | 

'18-20X5-0 


liloflera 

111 ]'i l2oS 

F, violoe 

15-21X3-4 

1 

Viola 

4 ::l'44 

r. f usarioides 

18-21X2-3.0 

! 00- 72X5-7 

Citrus 

41 o: 4202 

l\ aUU 

18-21X3-4 

GO-1 75x6 

Allium 

42 [(' f;S47 

C. carpophiJum 

10-22X2.5-4 , 

00-100 X. 3-0 

Astragiilus 

4' 4 44 7 74. 4 

C. ampelmim 

17-22X4-5 


Vitus 

24 Ifi O-^S.O 

C. rhoinim 

20-22X4-4.5 1 

150-180 

Rhus 

47 44 7r(;7 

C, vcrminihiria 

20-22x4 ! 

80- 90X4 

Hroiuus 

20 It ;:07<i 

C, ailanthi 

22X4-5 

90-135x5-9 

Ailanfhus 

47 44 7741 

C. fructus 

17-23x2.0-3.5 

100-400X5-8 

Finis 


(V. f7-uchis) 




2> ]-■ (;s4a 

C. brassicac 

19-24 X 


Bi'assic.a 

2!'i 44 7703 

C, .<iUbli)7eohi 

15-25X4-0 

30- 50X7 

Sorghum 

7" 44 7744 

C. hedericola 

17-25X3.5 

140X7 

Ifedcra 

01 .; ;;v4o 

C, eni mpev.^ 

25 X, 3 

1.30X4 

RuFctis 

7- i ] MI)S3 

C. folcaUm 

25X4 

100-200X4 

Saccharum 

77 44 7732 

C, vitis 

21-25x2.5 

140-160x0-9 

Vitis 

71 44 770fi 

C, cereale 

18-26x3-4 

60-120X6-8 

C rasscs 

33 1 : ;;(isi 

C, oi}inivo7A(iti 

20-28 X 3-0 


Fuukia, AspeOis- 





tra, etc. 

70 -4 7733 

C, plaiani 

25-28x3-5 

200 

Platinus 

77 .:s44 

i\ UncoJa 

25-28x3.. 3-4 

60X3 

Andropogon, 





Umbeliifeis 

' 44 770.3 

C. antarcticM m 

1.3-30X3-4 

30-100X4-6 

Poa 

^ .■;(!2o 

C. fici-elasiicoc 

20-30X3-4 

200X0 

Ficus 

•!" U t4;i3 

V. acalyphoc 

25-30X2-3 

150-210X4-7 

Aealypba 

il 1- 4494 

1’. ojtyspQra 

25-30X2-3 

100-150X4-5 

Beta 

> Oti-JO 

C. andropogonis 

30X4 

100-150x8 

Andropogon 

73 44 7700 

C. jancseu'sk'U 

24-34x3-6 

70-150X4 

Poa 

77 4 4245 

1 . ischclliuG 



Salix 

47 : 

F, piiJchcllct 



Branches 

40 4 :>2;30 

F. mcldlonict 



Carica 

4. , 

V. georginae 




Georgina 


ni.msly 2 to 3 septate. 
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species described in tliis paper. These are designated as follows. 
^ fi om their oldest species, as the— 

Colletotrichum erumpens group: 

Xo. 31. Collctoiriehum erumpens Sacc. 

28. C. Ivasskae Schul?; and Saco. 

3d. 0. omnivoridn Hals. 

32, C. falcaiv7n Wont. 

39. C. ^fici-elasticae Zinini, 

33, C. viiis 1st. 

■12, C. andropogonis Zimin. 

30. C. hcdcricola Laiil). 

34, C. cereede Manns 

3G. C. platani Ha Camara 

In the present condition of knowledge concerning these furins. 
and until monographic work is completed regarding them, it seems 
wise to assume that the rhubarb Colletotrichum belongs to this gi'ou]i. 
and tentatively to refer to it as CoUeiotriclium erumpens. 

RHUBARB LEAF SPOT 
(Due to Plvjllosiida straminella) 

This disease was first coilocted at Boiirbonnaise, Kankakee count}-. 
Illinois, where it was in groat abundance in one field. Nearly evei*} 
leaf in the plantation was affected with many spots, often oeeu]i} iiii:' 
considerably more than half of the leaf area. A general idea of llu' 



Fio. 11— A Single Diseased Spot op the Phyllosticta Disease on 
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iiatiive of the effect 
upon the leaf is 
given in the front-' 
eovci* illustration. 
More detail of a 
single spot is 
shown in Fig. 11. 
Unlike the preced- 
ing disease this is 
not prceniinently a 
disease of old 
leaves but even the 
c 0 lu p a rativcly 
young leaves may 
l3e seriously spot- 
ted. AVliile mainly 
affecting the loaf 
blade, it has also 
been found upon 
the petioles. Upon 
the leaf blade the 
<]iuf character is the irregularly circular dead spot, varying from 
a ff'W millimeters up to sevei’al centimeters in diameter. The dead 
ana is Ian color and often dry and cracked or torn (see front cover). 
The margin of the spot is definite, with a I’atliei’ sharp limitation 
ti<-nvr(ai diseased and healthy tissine Close inspection shows Humer- 



i’ j.. 1 :^. — An Enlarged View of a Portion of the 
Spot Shown in Pig. 11 
The pycnidia are hero clearly shown. 



1-!.— Phyllosticta. a PrcNiarUM in Section, Showing SuBruircuLAR Pe* 

\"EI-0?MENT AND SHAPE OF THE PtCNIDIUH 
The cavity was entirely filled with spores. 
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14. — Phyllosticta, PycMi i 1 1 i 




ous very minute 

dark pustules ^ ^ 

( p y c 11 i d i a ) | | y 

(Figs. 11 and 

12). On petioles \ 

and stems the \ \ ; 

spots are oval V:. | 

lengthwise of ^ ^ 

fhf petiole, dis- f„in a leaf .pet 

tinctly sunken, 

and quite dry. 

Some t imes a 

spot extends for ^ 

nearly the whole £/ 

length of a peti- 
ole, occupying 
perhaps only / ^ 

one side or part W 

of one side of it. Pig. B5. — PhyilosUct; 

Tn addition to kvi»e 


ig. 14. — Phyllosticta, Pycniilia Jjl addition tO small ty])? 

viewed from above n . > ^ 

collections at 

Hourhonnaise, others have also been made at Urbana, Kankakee, jiini 
( 'hampaign. Specimens collected at Ladoga, Indiana, in 1916. h> Lr. 
P. J. Anderson and at Racine, \Viscoiisin, by M. W. Gardener, boar tin* 
same fungus. When prevalent to the extent shoAvn in the cover ilius- 
tration, and to that degree on many leaves, as is tbe case in some fid'h. 
the drain on the vigor of the ])lants must be large. 


Thk Fungus 

Microscopic examination invariably ri^vealcd the presence <>t 
pycnidial fungus of the Pbonia or Phyllosticta type. Fig. V2. an i r- 



Fio. 17 . — Portion of Petri Dish Showing Phyllosticta Colon n 
This plating was made direct from rhubarb leaves. 



Fig. 18. — A Sixgle Coeoxy of the Phyloostuta ox Cokx-Meae Agak 



'■iG. 19 . — Portion of Pftri J)ish Shoavixg Skvekai, Pokoniks of the 
Phyllosticta 

'■’U'Ctl view of a single spot, shows the nunierous pycjiidia. These 
‘Y ap])roxiniatoly circular, tan colored, about 120 to 150 /a in diameter. 
Fl] an ostiole 20 to 30 /a wide (Fig, 14). Under appropriate con- 
‘isGijs the spores issue in cirrhi or long agglutinated coils. From 
leaf spot the spoi’cs arc rather large for a Phyllosticta (10 to W p. 
^ 10 0 ^), and oblong (Fig. 15) and straight or very slightly curved. 
N'' ' inicns from the petiole and from some eultutes to be described 
‘‘I' l' umve a much smaller type of spore, as small as 4 to 5 by 1.5 to 
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Isolation 

, The fungus was isolated on corn-meal agar in ail of the ways 
noted on page 301, and with the same general results ; i.e., the fungus 
grew readily and normally in culture (Fig. 17). Photographs of 
plates and colonies are given in Figs. 17, 18, and 19. 

Culture Characters 

On plates on corn-meal agar, the fungus grows rapidly and pro- 
duces pyenidia quickly. When thickly sown, sporiferous pycnidia are 
produced in thirty-six hours ; Avhen more thinly sown, pycnidia arc not 
so quickly produced. The colonies eventually become quite dark in 
the central region. The pycnidia arise uniformly by the simple mcri- 
stogenous method. There is in corn-meal agar a very remarkable change 
in spo&yibie iyoin that exhibited by the same fungus when in its 
natural maffi^art' On this medium the spores are very rarely as 
long as 7 /X (Fig. 16) . In very old cultures spores of somewhat larger 
size are found, but none as large as on the original leaf spots. On 
various autoclaved vegetable plugs the fungus grew well and formed 
numerous pycnidia normally. As with the Oollctotrichum, Tropoeoliim 
stems were the most favorable medium. On cabbage the growth was 
exceptionally white. On rice the whole culture became black and 
was nearly like that of Colletotriehum (cf. Fig. 9), 

The conidia germinated readily in hanging drops of water, nearly 
every spore germinating. There were formed no appressoria such as 
were invariably formed under similar conditions by the Collet otri- 
chum. 

Taxonomy 

Regarding this as a Phyllosticta and its spore measurements to 
he the extremes noted above; i.c., 4 to 19 iu. by 1.5 to 5 /i, there are 
829 species^ listed by Saceardo from which, on a basis of spore size, 
it would he indistinguishable. Accepting the narrower limits of spoi’c 
measurement obtained from the large spored forms from foliar male* 
rial ; i.c., 10 to 19 jix by 4 to 5 fi, there are 48 species listed by Saceardo 
from which it could not be distinguished by spore ineasurements. 
One only of these, however, occurs on any of the Polygonaceae. Ten 
other species of Phyllosticta arc listed by Saceardo on Polygonaceae. 
but none of these has spores as large as the large-sporcd form described 
in this paper. All of these, with the exception of one, have nunxinium 
lengths of 12 /x, while in most of them the maximum length is below 
8 }x. The one large-spored species, P, straminella Bres., described on 
Runiex acestosa^ is given as having spores 12 to 20 ju long and is sub 
ficigntly close in morphology to the form under consideration to x 
regarded as the same species. 

^These facts are taken from a tabulation of the species of Phyllosticta 
by Saceardo, prepared for future publication by Mrs. E. Young True. 




